An interplay of Sp1, GKLF and CREB-2 controls human Pre-alpha-Inhibitor gene (ITIH3) transcription.
Pre-alpha-Inhibitor is a plasma protease inhibitor and a heterodimeric molecule whose one polypeptide chain is encoded by the ITIH3 gene. In order to understand the expression of this protein that is regulated in health and disease, we have analyzed the 5' flanking region of ITIH3, specifically focussing on its proximal promoter. A combination of methods including wild-type (wt) or mutant promoter linked to a reporter cat gene, co-transfections of cat constructs with expression plasmids for nuclear factors and electrophoretic mobility shift assays revealed that two antagonistic sets of regulatory elements and nuclear proteins are critical for the activity of this promoter. Indeed, several overlapping Sp1/Sp3-binding sites are required for a sustained activity. However, a tripartite complex including CREB-2 and two molecules of the gut-enriched, Krüppel-like factor cooperate to bind to an upstream area whose 3' end overlaps the Sp1-binding sites. The resulting competition between this tripartite complex and Sp1 results in impaired occupancy of Sp1-binding sites by Sp1 and a consequent reduction in ITIH3 transcription. Competition between Sp1 and a Krüppel-like factor for GC-rich sites has been previously reported, but this is the first description of an elaborate tripartite cooperation of two Krüppel-like factors and CREB as a key step in such a competition.